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Background
Alterations in CSF composition are associated with nor-
mal aging and the pathophysiology of Alzheimer’sd i s -
ease and NPH. These changes may contribute to
modified choroid plexus function in these states. Dis-
ease-related changes in choroid plexus gene expression
were investigated using human Affymetrix 48K gene
arrays.
Materials and methods
Lateral ventricle choroid plexuses were excised at
autopsy from healthy aged controls (mean age/mean
PMI: 58 years/22 hours) and patients with advanced
(Braak & Braak stage V-VI) Alzheimer’s disease (79/18).
Diseased control patients with frontotemporal dementia
(72/NA) and Huntington’s disease (71/19) were also
sampled. All tissue specimens were snap frozen in liquid
nitrogen and stored at -80°C until use. RNA was
extracted from choroid plexuses with Trizol followed by
NuGEN Ovation amplification, and cDNA was hybri-
dized to custom chips at Rosetta/Merck. RMA normali-
zation was performed, and data were analyzed using one
way ANOVA to identify the gene sets of greatest signifi-
cance. These sets were then analyzed further for biologi-
cal enrichment using individual (Ingenuity) and
combined (Target and Gene Information System) path-
way tools.
Results
Differences on the level of gene expression were seen in
the choroid plexuses of Braak & Braak V-VI AD
patients when compared to both the normal and dis-
eased (FTD, HD) control groups. Four experimental
g r o u p sc o u l ds i g n i f i c a n t l yb es e p a r a t e do u tb a s e do n
the analyses of 648 sequences (p<0.001, FDR~8%),
with close to fifty percent of those sequences being up-
regulated in neurodegenerative disease states. There was
a significant increase in immune response noted in
advanced AD patients, while amyloid processing and
oxidative phosphorylation were both down-regulated in
these cases. In addition, cellular adhesion function and
extracellular matrix re-modeling were highly enriched in
the advanced AD patients when compared to both the
healthy and diseased controls. Other important observa-
t i o n st h a tw e r em a d ei na n a l y z i n gt h e s ed a t ai n c l u d e :
decreases in PPARa/RXRa nuclear receptor/retinoic
acid, a-adrenergic, glucocorticoid and melatonin signal-
ing, as well as N-glycan, glutathione (antioxidant) and
ubiquinone metabolism in AD choroid plexuses.
Conclusions
These gene expression profiles may serve as valuable
resources to investigators working in the fields of aging
CSF dynamics and hydrocephalus. It is readily available
and can be shared with interested investigators to
address specific questions pertaining to their area of
investigation.
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